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abstract: Potential benefits from proposed improvement in transit equipment 
performance must be quantifiable so that transit managers and other 
decision-makers can justify expenditures incurred on such improvement 
programs. This report presents a mathematical tool that will permit the 
estimation of cost savings potential from improvements in rail car 
reliability and maintainability. Rail transit improvements are 
expressed in terms of two major performance indicators — Mean Time 
Between Failures and Mean Time to Restore a car to Service Condition. 
The tool is designed to estimate potential benefits (in dollars) 
achievable through improvements, it does not address the costs incurred 
or the actual mechanism for realizing these improvements. Various 
models for estimating operating, maintenance, and fleet cost savings 
have been developed. These are then calibrated using data from the 
Washington Metropolitan Area Transit Authority. Also presented are 
example application of the models in either areas including cost 
savings from subsystem improvements and life cycle cost comparisons for 
making decisions to rebui Id or buy new cars . while the models have 
been developed on the basis of performance related to unscheduled 
maintenance, they can be extended to include scheduled maintenance, it 
is cautioned that the results from the calibrated models should not be 
extrapolated to other transit authorities without a close examination 
for conformity. Althouth the models have been developed for rail 
transit, they can be adapted for use in the bus industry, for automated 
small vehicle systems, or for other types of transit systems. 
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ABSTRACT: As fleets of rail cars age and become increasingly costly to 
maintain, two options are available to transit properties: conduct a 
major overhaul or replace with new cars, in a 1984 study for the Port 
Authority (of New York and New Jersey) Trans-Hudson Corporation (path), 
an in-depth engineering evaluation and life-cycle cost analysis was 
conducted for a portion of the path fleet . Ten- and twenty-year 
overhaul programs for existing cars were compared with a new car 
purchase in a life-cycle cost framework. The results of the analysis 
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M showeo*the new car purchase option to be most cost-effective under 
most combinations of assumptions on future conditions. PATH 
subsequently made a decision to buy new cars , and these are now in 
operation. Described in more detail in this paper is the analysis 
conducted for path, including cost estimate procedures, inflation 
and discount rate assumptions, and methods for estimating residual 
value. The results of extensive sensitivity testing are discussed, 
including the issue of what can and cannot be generalized to other 
studies, use of life-cycle cost analysis was found to be effective and 
useful in this application and was seriously considered by path and 
port Authority management in their decision making. Applications to 
other systems should be encouraged. These will be enhanced through 
further research and development of methodologies for estimating 
operating and maintenance costs . 
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